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A joint support (10) is attachable to a limb of an animal 
to limit movement of an associated limb joint substantially 
about a single axis. The joint suppon includes a radial 
element (18) having a longitudinal axis and a transverse 
element (32) having a longitudinal axis. The transverse 
element (32) is pivotally connected to the radial element (18) 
about an axis of rotation. The longitudinal axis of the radial 
element (18) substantially intersects with ttie axis of rotation, 
and radial rotation of the radial clement (18) is restricted about 
the axis of rotation. The longitudinal axis of the transverse 
element (32) is partially fixed relative to the radial element 
(18) so that the same is substantially co-planar with the 
longitudinal axis of die radial (18), element and substantially 
offset from the axis of rotation. 
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JOINT SUPPORT 
CrossrReference to Related Applications 
This application claims priority from U.S. Provisional Patent Application Serial No. 
60/012,187 entitled "JOINT SUPPORT' filed on February 23, 1996. 

Technical Field 

The invention relates generally to devices for supporting a joint in the limb of an 
animal, such as the joint between the tibia and the tarsus. The invention is attachable to desired 
bones of the animal via bone pins that penetrate the bone and extend through the animal flesh. Put 
another way, the joint support of the present invention is an external bone-joint fixator. The joint 
support has certain adjustable features, but once it is placed in an adjusted position, the joint 
support has a single degree of fi-eedom about a hinge. When attached to pre-sdected bones of an 
animal so that the hinge overfes a joint located between the bones, the joint support limits 
movement of that joint to the single degree of freedom of the support. 

Background Art 

It is known to attach an external, mechanically hinged joint brace to a human limb, 
wth the hinge overlying a joint in that limb. For example, U.S. Patent No. 5,376,091 discloses 
several such braces. Another such convoitional brace is known as. the Richards-Hlizarov System. 

However, conventional joint braces have been constructed only for application to 
human joints. Such joint braces are ineffective for application to animals, at least in part because 
they are too complicated, and thus likely to be damaged or otherwise disturbed by the animal while 
wearing the brace. Conventional joint braces are also structurally inadequate for joints in animal 
limbs. 

Summary of the Invention 

The present invention provides a joint support that effectively supports the joints of 
animals, and is particularly suited for use with dom^ticated animals such as dogs and cats. The 
invention generally includes a hinge, a radial support element attached to one side of the hinge, and 
a transverse support element attached to the other side of the hinge. The transverse element rotates 
relative to the radial dement, with the transverse element rotating tangentiaDy about the hinge. 
Tangential rotation means that the axial portion of the transverse element closest to the axis of 
rotation of the hinge defines substantially a drcle as it rotates around the hinge, and the longitudinal 
axis of the transverse element is about tangent to the defined circle. 

In the prefared embodiment, the hinge includes what is referred to as a radial block 
and a transverse block, with the radial block being that portion of tiie hinge that is attached to the 
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In the preferred embodiment, the hinge includes what is referred to as a radial blodc 
and a transverse block, with the radial block being that portion of the hinge that is attached to the 
radial support dement, and the transverse block being that portion of the hbge that is attached to 
the transverse support element. The radial support element is fixed to the radial block, and the 
transverse support element extends through the transverse block to define an anterior portion and a 
posterior portion of the transverse dement. In one embodiment of the present invention, the 
transverse dement is ideasably retained within the transverse block by a setscrew so that the 
proportion of the length of the anterior portion to the length of the posterior portion can be 
adjusted as necessary. Alternatively, the transverse dement can be permanently afl5:^ed to the 
transverse block. In dther embodiment, both the transverse and radial elements can be cut to any 
desired length. 

Brief Description of the Drawings 
Fig. 1 is a top view of the present invention, showing the support dements and 
hinge, but exduave of attached bone pins and clanq>s; 

Fig. 2 is a ade elevation of the joint support shown in Fig. 1, illustrating in 

schematic form the attached bone pans; 

Fig. 3 is a bottom view of the joint suppcxt shown in Fig. 2; 

Fig. 4 b a CTOSS-sectional view of the joint support shown in Fig. 2, taken generally 
aloiig line 4-4 in Fig. 2, and omitting attached bone pins; 

Fig. 5 is a cn)ss-sectional view of the joint support shown in Fig. 4, taken generally 

along line 5-5 in Fig. 4; 

Fig. 6 is a cross-sectional of an alternative embodiment of the joint support shown 
in Fig. 4, taken generally along Hne 6-6 in Fig. 4, showing a- alternate method of attaching the 
support dements to the hinge blocks, and shown with sections of the transverse support dement 
removed; and 

Fig. 7 is a medial view of a section of a dog skeleton, showng the tibia, tarsus and 
metatarsus attached to the joint support of the present inventioa 

Dfitailed Description nf the Drawings and 
TtPQt MnHe for Carrying Out the Invention 
Refening generally to the drawngs and focusing particularly on Fig. 2, a joint 
support acconfing to the present invention is indicated generally at 10. Joint support 10 includes a 
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hinge 12 defined by a pintle 14, preferably with a tubular passage 15 being formed in pintle 14 to 
define a longitudinal axis or hmge axis 16. Hinge 12 can be fiirther defined to indude a pair of 
hinge bodies. 

One such hinge body is a radial block 18, having a tongue 20 in which is formed a 
pintle bore 22 defining a longitudinal axis 24. Radial block 18 fiirther includes a body 26 in which 
is formed a radial bore 28 definmg a longitudinal axis 30. Radial bore axis 30 is preferably 
substantially peipendicular to and intersecting pintle bore axis 24. 

Another such block is a transverse block 32, having a tongue 34 in which is formed 
a pintle bore 36 defining a longitudinal axis 38. Transverse block 32 fiirther includes a body 40 in 
which is formed a transverse bore 42 defining a longitudinal axis 44. Transverse bore axis 44 is 
preferably substantially peipendicular to and oSseX &om pintle bore axis 38. A setscrew bore 46 
extends through transverse block 32 to open into transverse bore 42, and is preferably substantialfy 
perpendicular to the transvCTse bore. 

Joint support 10 includes support structure 48 operatively connected to hinge 12. 
One dement of support structure 48 is a radial element 50 defining a longitudinal axis 52. Radial 
dement 50 is connected to hinge 12 so that radial axis 52 is substantially perpendicular to and 
intersecting hmge axis 16. Another element of support structure 48 is a transverse dement 54, 
defining a longitudinal axis 56, and in combination with radial dement 50, defining a plane of 
support Transverse element 54 includes an anterior portion 58 and a posterior portion 60, with 
anterior portion 58 bdng defined rdative to posterior portion 60 by a line that extends 
perpendicularly fi-om radial element 50 and intersects pintle bore axis 24. Lon^tudinal axis 56 is 
substantially perpendicular to and oflEset from hinge axis 1 6. 

In the preferred embodiment, radial element 50 extends into radial bore 28, and 
transverse dement 54 extends through transverse bore 42. Radial dement 50 is fixed to hinge 12, 
preferably by threading radial element 50 into bore 28. The threaded engagement provides a 
rdativdy secure attachment, particularly when joint 10 is attadied to an animal, yet also allows easy 
substitution of one length of radial dement 50 for another. 

Other methods of attaching radial element 50 to hinge 12 could be used, including 
pressing, gluing, brazing or wdding radial dement 50 into hmge 12. Alternatively, radial dement 
50 could be fixed rdative to lunge 12 by a setscrew, not shown, or dement 50 could be formed 
with an integral pintle bore, also not shown. Transverse dement 54 is fixed relative to hinge 12 by 



3 



wo 98/36698 PCT/US98/03509 - 

a setscrew 62, having a tool socket 64 and defining a longitudinal axis 66. As with radial element 
50, transverse element 54 could be threaded into transverse block 32, or formed with an inte^gral 
pintle bore, not shown. Other means of pivotally interconnecting radial element 50 to transverse 
element 54, while preserving the relationstep of elements 50 and 54 to the defined axis of pivoting 
are intended to be within the scope of the claims, set forth bdow. 

For referwice, bone pins are indicated generally at 68, each defining a longitudinal 
axis 70 that is usually substantially normal to the support plane defined by support structure 48. 
Joint support 10 can be used with other configurations of bone pins 68. Bone pins 68 are attached 
to support structure 48 as desired, with clamps 72 as diown in Figs. 2-3. 

Fig. 7 shows a representative example of joint support 10 being used to support the 
hock joint of a dog. Pertinent sections of a dog anatomy are shown generally at 100, includbg a 
tibia, a tarsus and a metatarsus. 

Industrial Applicability 
The joint support of the present invention is applicable in any situation where it is 
desired to support a movable joint of an animal It is particularly applicable to the support of the 
tibia-tarsal joint Qiock jcrint) and the humerus-ulna/radius joint (elbow joint) of a dog or a cat 
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I CLAIM: 

1. A joint support for attachment to a limb of an animal, therdjy limiting the 
movement of a joint in that limb to be substantially around a single axis, the joint support 
compiising: 

a radial element having a lon^tudinal axis; 

a transverse element having a longitudinal axis, the transverse dement operativdy, 
pivotally conneaed to the radial element around an axis of rotation; and 

wherein the longitudinal axis of the radial element substantialfy intersects whh &e 
axis of rotation, and the radial element is restricted to about radial rotation about the axis of 
rotation, and wherein the longitudinal axis of the transverse element is partially fixed relative to the 
radial element to be substantiaUy coplanar but not collinear with the longitudinal axis of the radial 
dement, and to be substantially ofiset from the axis of rotatioa 



2. The joint support according to paragraph 1, wherdn 'the loi«itudmal axis of the 
transverse element is substantially perpendicular to the axi5 of rotation so that the transverse 
dement is restricted to about tangential rotation around the ajds of rotation. 
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3. A joint support for attachment to a limb of an animal, the joint support limiting the 
movement of a joint in that limb to be substantially around a single axis, the joint support 
connpriang: 

a hinge having two connected hinge blocks that pivot around a predefined hinge 

axis; 

a radial element having a longitudinal axis, the radial element attached to one of the 
hinge blocks so that the lon^tudinal axis of the radial element is substantially perpendicular to the 
hinge aMS, and so that the longitudinal axis of the radial element substantially intersects with the 
hinge axis, wherein the radial element is restricted to radial rotation around the hinge axis; and 

a transverse element having a longitudinal axis, the transverse element operativdy 
connected to another of the hmge blocks so that the longitucfinal axis of the transverse element is 
substantially oflfset from the Wnge axis. 

4. The joint support according to paragraph 3, wherein the longitudinal axis of the 
transverse element is substantially perpendicular to the axis of rotation so that the transverse 
element is restricted to about tangential rotation around the hinge axis. 
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5. A joint support for supporting the tarsus and metatarsus of an animal relative to the 
tibia, the joint support comprising: 

a pintle having a longitudinal axis; 

a radiaJ block having fomied therein a pintle bore, the pintle bore including a 
longitudinal axis, wherein the radial block is mounted on the pintle; 

a transverse block having formed therein a pintle bore, the pintle bore having a 
longitudinal axis, wherein the transverse block is mounted on the pintle; 

a radial element having a longitudinal axis, the radial element operatively connected 
to the radial block so that the longitudinal axis of the radial element is substantially perpendicular to 
the longitudinal axis of the pintle, and so that the longitudinal axis of the radial element substantially 
intersects the longitudinal axis of the pintle; and 

a transverse element having a lon^tudinal axis, the transverse dement operatively 
connected to and extending through the transverse block to define an anterior portion and a 
posterior portion of the transverse element, with the longitudinal axis of the transverse element 
bemg substantially offset fi-om the longitudinal axis of the pintle and substantially coplanar with the 
longitudinal a?ds of the radial element; 

wherein, in use, the radial element is affixed to the tibia and the transverse element 
is affixed to the tarsus and metatarsus, with the posterior portion of the transverse element being 
generally affixed to the tarsus and the anterior portion of the transverse element being generally 
afiBxed to the metatarsus. 
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6. The joint support according to paragraph 5, wherein the longitudinal a»s of the 
transverse element is substantially perpendicular to the axis of rotation so that the transverse 
element is restricted to about tangential rotation around the longitudinal axis of the pintle. 
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